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INTRODUCTION:  Prostate  derived  Ets  factor  is  a  relatively  novel  member  of  the  Ets  family  of 
transcription  factors  (1).  It  is  also  a  unique  since  it  shows  most  restricted  expression  in  normal  human 
tissues  that  is  primarily  limited  to  normal  prostate  with  weaker  expression  in  normal  bronchus/trachea 
tissue  (2-4).  Similarly,  Pse  (prostate  specific  Ets,  the  mouse  homologue  of  PDEF  also  shows  highly 
restricted  expression  in  normal  mouse  tissues  that  is  primarily  restricted  to  normal  prostate  and  colon 
tissues  (5).  Based  on  this  understanding,  we  proposed  that  Pse  is  likely  to  be  more  immunogenic  in  female 
mice  than  in  male  mice,  and  the  test  of  this  concept  was  the  focus  of  our  research. 

BODY :  Our  first  task  was  to  immunize  male  and  female  mice  with  Pse  expression  plasmid  and  enumerate 
total  T  cell  responses  and  cytotoxic  T  cell  responses  using  the  ELISPOT  assay  and  ^'chromium  release 
assay.  This  experiment  was  performed  and  results  of  representative  ELISPOT  images  are  shown  in  Figure 
1 .  Our  data  show  that  in  contrast  to  female  mice,  male  mice  fail  to  induce  Pse  specific  IFN-y  secreting  T 
cell  responses.  The  average  number  (from  triplicate  wells)  of  IFN-y  secreting  T  cells  from  Pse  immunized 
female  (panel  A)  and  male  mice  (panel  C)  was  143  and  13  respectively.  The  latter  number  is  similar  to  that 
observed  with  negative  control,  i.e.,  vector  immunized  mice  (panels  B  and  D). 

Figure  1.  Testing  of  Pse  specific 
cellular  immunity  by  ELISPOT 
assay  for  cytokine  IFN-y.  Upper 
panels  A  and  B  respectively  show 
representative  images  of  individual 
wells  showing  IFN-y  secreting  T 
cells  from  Pse-transfected  dendritic 
cell  (Pse-  DC)-  immunized  (A)  and 
vector-DC-immunized  (B)  female 
mice.  The  lower  panels  C  and  D 
respectively  show  data  for  similarly 
immunized  male  mice. 


Pse 

Vector 

Female 

A 

B 

Male 

C 

D 

A  comparison  of  the  Pse  specific  cytotoxic  T  cell  response  by  Cr  release  assay  is  shown  in  Figure  2 


Figure  2.  Comparison  of  Pse 
specific  CTL  responses  in  male  and 
female  mice.  Specific  lysis  of  Pse- 
positive  targets  from  a  syngeneic 
mammary  tumor  cell  line  was 
observed  with  splenocytes  from 
Pse-DC  immunized  female  mice 
(solid  circles  in  lower  panel)  but  not 
from  male  mice  (solid  circles  in 
upper  panel).  As  control,  both  male 
and  female  mice  immunized  with 
vector  plasmid  failed  to  elicit  Pse- 
specific  CTL  responses  (open 
circles  in  top  and  bottom  panels). 


5:1 
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The  above  experiment  was  repeated  onee  in  the  same  FVB  strain  of  mice  and  similar  results  were  obtained 
(data  not  shown). 

Together,  the  data  shown  in  figures  1  and  2  support  our  concept  that  due  to  prostate  restricted  expression  of 
Pse,  it  is  immunogenic  in  female  FVB  mice  but  not  in  male  FVB  mice. 

In  task  2,  we  proposed  to  clone  the  neu  oncogene  and  compare  the  response  of  male  and  female  mice  to  this 
antigen.  To  that  end,  we  obtained  the  Her-2/neu  oncogene  expression  plasmid  from  colleagues  in  the  field 
and  tested  male  and  female  mice  for  their  responses  to  this  antigen.  Representative  images  of  the  ELISPOT 
assay  from  male  and  female  FVB  mice  are  shown  in  Figure  3.  The  average  number  of  IFN-y  secreting  T 
cells/  10*’  splenocytes  from  triplicate  wells  from  Her-2/neu  immunized  female  and  male  mice  was  152  and 
98  respectively.  These  data  show  that  both  female  and  male  mice  respond  to  immunization  with  Her-2/neu 
antigen,  although  female  mice  show  a  relatively  more  robust  response  than  male  mice. 
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In  task  3,  we  proposed  to  compare  Pse  and  neu  specific  T  cell  responses.  These  results  are  shown  below  in 


figure  4. 
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Figure  4.  A  comparison  of  Pse  and  Her-2/neu  specific  T  cell  responses  induced  in  female  and  male  mice  of 
FVB  strain  Spleens  were  harvested  from  female/male  FVB  mice  immunized  three  times  with  Pse-DC, 
Her2/neu-DC  or  Vector-DC  respectively.  After  5  day  culture  in  the  present  of  stimulator  and  IL-2,  the 
percent  of  Pse-specific  IFN-g  secreting  T  cells  were  determined  by  ELISPOT  using  Pse-DC,  Her2/neu-DC 
and  Vector-DC  as  target  cells. 

From  experiment  shown  in  Figure  4,  we  find  that  whereas  Pse  specific  immune  response  was  seen  only  in 
female  mice,  both  male  and  female  mice  induced  specific  T  cell  responses  to  control  Her-2/neu  antigen. 
These  results  strongly  support  our  hypothesis  that  lack  of  Pse  specific  immune  response  in  male  mice  is 
likely  due  to  some  mechanism  of  tolerance  to  Pse  as  a  self  protein  in  male  mice. 
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We  are  now  testing  the  C57BL/6  strain  of  mice  to  determine  whether  or  not  Pse  specific  T  cell  responses 
can  be  similarly  induced  in  female  mice  but  not  in  male  mice. 

Key  Research  Accomplishments: 

•  Demonstrated  that  Pse  is  immunogenic  in  female  FVB  mice  but  not  in  male  mice 

•  In  contrast,  Her-2/neu  is  immunogenic  in  both  female  and  male  mice. 

Reportable  outcomes:  We  expect  to  present  this  work  at  upcoming  national  and  international  meetings  on 
cancer.  This  work  was  also  part  of  a  new  grant  application  submitted  to  Genentech  Inc.  in  which  one  of  the 
aims  is  to  determine  the  immunogenicity  of  PDEF  in  the  context  of  human  HLA-A2  antigen.  Also,  this 
work  will  be  the  basis  of  an  idea  development  grant  application  to  DOD  and  another  grant  application  to 
National  Cancer  Institute  in  the  near  future. 

Conclusions:  Above  results  are  novel  and  significant  and  they  support  our  concept  and  suggest  that  PDEF 
(the  human  homologue  of  Pse)  is  likely  to  be  similarly  immunogenic  in  female  breast  cancer  patients.  Our 
results  also  suggest  that  lack  of  immunogenicity  of  Pse  in  male  mice  is  likely  due  to  some  mechanism  of 
tolerance  to  a  self  protein  since  Pse/PDEF  is  strongly  expressed  in  the  normal  prostate  tissue  of  males. 
Understanding  the  mechanism  of  tolerance  to  Pse  and  developing  approaches  to  overcome  it  will  be  useful 
for  similar  efforts  at  breaking  tolerance  against  PDEF  in  male  breast  cancer  patients. 
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